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(54) yCTPOftCTBO flJW UiMHOBAHMfl tlMH 

(57) Pecpepar 

H3o6peTeHne othocmtcs k 
aBTOMoOHnecrpoeHMK) u KacaeTca jcoHcrpywuMM 
ycrpoflcraa Ana iiJKnoBaHMfl lumh TpawcnoprHboc 
CpeACTB. yCTpoflCTBO CQflepjKMT saTpysoMMyx) 
rpy&cy Ana lumrob npornBocxoxibxeHHa, 
HSJipaanHJOuvK) rpyOxy, cooemeHHyio c 
aarpysoMHOfl TpyCKofl m mmsiou^w BbocoAKOd 

OTB8pCTM8 PJ\S\ LUHaa npOTVtBOOCOrtbJKBHUfl. 

fyt5»i Ana pacuinpeHMR ofBepcrwa a 
rpyHToaauene npoTexTopa iumhu npw aaoAo 

OpMBHTMpOBSHHOrO (pJISHUBM B CTOpOHy 

otbopctvw Hanpasnnou^eA TpyGxu lunna 

npOTMBOCXQnblKBHMfl, TOJlKSTenb C npMBQAOM 

Ann BBQAa omrta b pacuJHpeHHoe oTBepcme, 
nycxaTenb npuBOAa. 3arpy30MHan rpyCxa m 
Hanpaanwomaa Tpyoxa BbinonHaMbi c 
HanpaanaxnuMMM aneMenraMH Ana 

OpM6HTMpOBaHMa UiMna B OKpyXHOM nOJTOXBHHM 

Ana era noASMw m ycraHOBicM b npoTeJcrop, npw 
□Tom npocpw/ib ceMeHHfl yraaHHbK Tpyoox 



nosTopaeT npocpwnb ceseHHa iunna 
npoTHBoexDnbJKBHMa . B pe3ynbraTe 
yBenwMBaeTca npoHSBQAMTanbHocrb m 

TBXMOriOfMMHOCTb LLiMnO&BHMfl LUMH. 19 Mil. 
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(54) TYRE STUDDING DEVICE 

(57) Abstract 

FIELD: automotive industry. SUBSTANCE: 
tyre studding device has antiskid stud 
charging tube, guide tube communicating with 
charging tube and provided with outlet hole 
for antiskid stud, lips for widening the 
hole antiskid stud in tyre tread at driving 
in antiskid stud orientated by flange to 
side of guide tube hole, pusher with drive 
to fit antiskid stud in widened, hole, and 
drive starter. Charging tube and guide tube 
are provided with guide members for 
orientation of antiskid stud in 
circumferential position for its delivering 
and fitting in tyre tread. Section profile 
of indicated tubes meets section profile of 
antiskid stud. EFFECT: increased capacity 



and facilitated studding. 19 dwg 
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HsoCpOTBHHe OTHOCMTCfl X aBTOMOOMnbHOfl 

npoMbiumeHHocTM. a mmohho k cpaACTaaM 

n pOTMDOCJOOnbXOH H fl TpOHCnOpTMba CpOACTB, 
KOTOpUMH OCMBmaWTCfl npOTGICTOpfal UJMH Ann 

noawuieMM» ux cuonneMM« c onopHoft 
noaepxHocn^Jo. xapaiaepMjyjometfcsi uanbiM 

KOOCpCpM^MOHTOM CUenjieHMn, M M0JK6T OblTb 

wcnonbsosaHa □ nweBMonmecxMx ujMHax Ana 
ynyviujoHHfl tr/doo* bgsmgxchoctm m 
npaflqxpaHeHMR or cxcjtt»xowM«. Hacronmee 
H3o6poTOHM6 Kacaercn ycrpoftcTBa Ann 
ujMnosaHMq ujmh, t.o. ycraHoaicM a ujmhu wmrob 

npOTMBOCKQJIbMCBHHR, BaaMMQQBMCTBylOtUMX OpM 
ABMXOHMM UJHHW C AOpOXMOfl BOflopXHOCTWO. 

Oahmm M3 KanpaaneHwfl oowhmo 
nHOBwaTMMecxofl ujMHbi, npMrpAHOfl Ann 
aaanMOAoitaTBMfl c AOpOHHbiM noicpbmwM, 
xapaicrepMayiotAHMCfl waxiwM wxxJxpMUHeHTOM 
cuenneHMfl, Hanpmuep, a 3mmhmH nepwoA 
BpOMOHH, flBJlRaTCfl $opMMpoaaHMe 
npOTOKTOpHOTO CnOfl UJMHbl C 3H6MOHT8MH 
npOTMBOCXantOKdHMR B BMAO TBOPAHX 

MeTannvwecKMX ujanoB, ycraHaajiMBaeMboc Ha 
paOoMefl noaepxHocTM npOTeicropa 

nHOBMOTMMeCXOA UJMHbl. 

UJwn npoTMBOCKonbJiceHMfl Ann ujmh 
TpaMcnopTHoro cpaACraa coAepxoiT icopnyc c 
paaaimjMM onopHbtMH noBepXHcxTAMM Ann 
3aKpenneHM« b peanHosoM cnoe rpyHToaauena 
npoTeioopa ujMHbi. BHyTpM KOpnyca aaicpenneHa 
w3HOCocTO«icafl TBepAan BCTaexa, BbicrynaiouiaB 
HaA xopnycoM Ha MASHHyio BbiooTy, raTopan 
BbinonHneTca M3 TBepAboc cnnaaoB mhm mhoto 
MaTepwana, oenaAawtuero noabiuieHKOfl 
TaepAOcrwo m M3HococrofiracTbio. 

Flo 0opMe waaecTHbie UJMnbi 
npoTMBocKonbuceHMJi npaAcraajiflJOT co6ofl 
CMMM8TpMHHbie tqtiq apaiuoHMP c 
H80rpaHMH8HHUM KOJIMMBCTBOM nnOCKOCTefl 

CMMMBTpMM, npaxoAflm.MX Mepea npQAonbHyx) 
ocb BcraBXM. npMMepoM MCnonH8HMR MOXBT 
najiRTbcn K3BacTHbifl umn npoTHBocKonbxcBHHn c 
BCTaajcofl M3 TaepAoro MaTepwana, MMenmeA 
nDQAonroBaTyw cpopMy c pasHOfl nnomaAWo 
ceneHMfl aepujMHbi m ocuoaaHMS (cm. GB, 3. N 
1269520, B 60 C 11/16. onyGn. 1972). Taxoe 
McnonHOHMe oOycnoeneHO npexwe Bcero 
TexHonorwMHOCTuo wsroroaneHMn umna m 
TexHonorwefl npoi^ecca oujmtobkm cauoti 
nHeBMaTwecxofl lumhn. OrcyTCTBMO 
HeoGxoAHMOCTM McnonbsoaaHMii MaxaKKSMa 
opwoHTauMM uiwnoa npn mx ncAa^e va 
HaxonMTen* a oTBepcme a rpyHToaauerte urnwu 
cym,ocTBOHKo coxpaiuaeT apeun Ha oujwnoBicy 

UJMHbl. 

flMHaMMKy ABMX6HMH TpaHCTTOpTHOTO 

cpeAPTBa moxho paccMarpMaaTb xax cywMy 
npoAonbHoro m nonapesHoio nepeMeuteHMfl 
nHesMaTmecxoA lumhu. B Tax cnyManx, mrpa e 
AMHaMMJCe ABMXCBHMfl TpaHcnopTHOTO cpaACTBa 
npeoOnaAawT MacTua m peaxMe paaroHU m 

TOpMCUKeHMfi (HanpMMep. B3A3 aBTOM06Mfm B 

ropoACXMX ycnosMHx), xcanaTanbHO 
Mcnonb30BaTb ninny npaTMBocKaribJioBHMn, 
o6ecnesHBaiou4Ma MaiccMManbHoe cuannaHMa 

UJMHbl C ADpOXWbIM nOXpblTMeM MM8HHO B 

npQAonbHOM HanpaaneHMM (a oxpyxHOM 
wanpaaneHMM Deroaofl aopoxom 

nHeBMaTweacDfl uiMHbi), a b ycnosMiw sacTba 
Kpyrbix noBopoToe m ooxdsoto nonepeMHoro 
caoanbJKBHMfl npeAnovTKranbHo, MToCbi uiMnu 
npoTMBOCKQnuKBHMsi o6ecneMMBanM 
nosbnjjeHHoe a^enneKMa UJMHbl b nonepesHOM 
HanpaaneHMM (e MepMAMOHanbHOM 
HanpaaneHMM umhw). OAHaxo TpaAHUMOHHO 



McnonbsyoMbia tuMnu npoTM80cxonbx<eHM». 

MMOKXUMG B BMAO H3HOO0CTOAkMX BCTOBOK TQAO 

BpamoHMw, oGpaaoaaHHbie paaHoyAaneHHo 
pacnonoxceHHOfl oCpaayxxAefl BHeuiHefl 
noBepXHocTM, ooacneMMBajOT paBHbie CMonHbta 
caoftcTBa ujMHbi c APpoxwbiM noKpbtrMeM icax 
npM npQAonbHOM napeMau^aHMM , Tax m npM 
nonepeMHOM nepeMeuiaHMM ujmhu. 3to 
oCycnoanoHO tgm, mto a rarma kohtqktb Bear as 
pacnonox<OHO otpqmhsohkoo xonMMOcTBO uimitoo 

npaTMBOCKOnbMCBHMA, a MM8HHO <JX>pMa OOMOHMS 
BCTOBOK d>OpMMpyeT CMOflHoA KpCpOCT. 

Ann TpaHcnopTHba cpeAPTB, ycnoBHn 
paGoTbi nHeBMaTMMecxMX ujmh KOTOpbix 

COM6T8JOT B OAHKaXOBOfl CT©D8HM KBX 

npoAonbHoe nepeMemeHwe, rax m nonepeMHoe 
MnM Ooxoaoe, ManaTenbHO nonyMeHMe 
noBwujeHHbtt cuenHbo; xaMecrs uimhu c 
APpoxHbiM nonoTHOM. npM McnoiibaoaaHMM 

TpaAML^MOHHblX LUMITOS npOTWBOOCOXlbXeHKH, 
BCT&BKM KOTOpblX BbinonHOMW B BMAB UMTIMHAPOB 

MnM Kowycoa, cu.anneHMe ooecneHMBaercn 

BSaMMQAeflCTBMeM TOHBHHO« KpOMXM BCTflBKM 
npM BXOAB B KOHT8KT M TOJlbKO nOTOM BG8A 

nnoutAAbio BepujMHbi bctbbxm. YcnoaHn exoAa 

BCTaBKM B KOHTaKT C AOpOJKHbtM nOKpUTMBM 

cpopwupyioT BO3M0*HocTb 3au,enneHMfl c 3tmm 
AOpojKHbiM nonoTHOM. H ecnM npvi bxcab a 
KOHT8XT ujnn ho aauenMncR sa noaepXHOCtb, to 
b nocnaAyioui.eM oh ho yHacTByer a nonHofl 
Mepe b paoore ujmhw no nosbiujeHMio 
cuenneHMR rtHeBMaTHMacxofl ujMHbi c aopokhum 
nonoTHOM. B canaM c qtmm qenecoo6pa3HO 
npeAycMOTperb B03MoxcHocTb yaenHMeHMn 
nnouiaAH soHbi napBMMHoro xoHraxTa bctbbpcm c 

AOpOOKHblM nOTIOTHOM. 

Oahmm H3 npMMepoa cosAaHMn 

M3HO0OCT0flKOfl BCTaBKM M, COO TBB TCTBBH HO . 
UJMna npOTMBOCK0nfcJK8HMfl, KOTOpbie 

ooacneMHBanM 6y HOQAMHanoBbie a^enHbie 
caoftcTBa nHeSMaTMHeexofl ujmhu c aopoxhhm 

nOXObfTMeM, MGOKHO paCCMBTpMBBTb pBUIBHMB no 

b SU, aBT. cb. N 495218, B 60 C 11/14, 
onyCn. 1976 r. B stom oxpaHHOM AOKyMeHTe 
BCTaaxa UJMna npoTMBoexonbxeeHMn BbinonHBHa 

B BMAB UMnMHApa C 3JinMnCOM B OCHOaaHMM M 

BepuiMHe. AaHHyio Bcraaxy moxcho 
paccMaTpMBaTb kbk cpMrypy MnM Tano, MMeioui,aa 
orpaHMMeHHoe xunMHecTBO nnocKocTefl 

CMMMaTpMM. 

OAHaxo BbinonHeHMe bctbbxh a qua© 
UMnMHApa npMBeno x 3aTpyAHeHMK> 8 peujeHMM 
3aAaMM no saKpenneKMio bctbbxm b KDpnyce 
UJMna. IricnonbaoaaxMe Knan mum npeccoBofl 
nocaAKM ho Aano TpeoyeMbix pesynbTBToa, Tax 
xax M3-aa AMHaMMMacxoro 

BCTaBKM C AOpOXHbtM nOXpblTMeM 

paaoMaana nocaAOHHoe otbspctmq m BbinaAana. 
nonyMeHHbifl ujnn npoTMBCOoonbXBHMfi MMan 
Manufl cook cnyxSbi. C Apyrofl cropOHbi, 
ABHHan BcraBKa tbxxb npeAycMaTpMBaeT 

TO**eMHWfl BXOA B KDHTBKT. 

OAHaxo qahoto McnoriHeHMn bctbbkm b bmao 
npoAonroaaToro Tana c caMeHMeM a bmab 
raoMeTpHMecxofl cpMrypbi. Muexxuefl 
orpaHMMeHHoe kojtmmbctbo nnocxocrefl 
CMMMaTpMM. HeAocraroNHo Ann toto. mtoGu 

AOCTMMb OpMeHTMpOSaHHOTO OOJlOXCeHMfl UJMna B 

npoTeKTope uimhu. Ksx npasMno, Ann ujvinoa 
McnonbsyioTcn xopnyca. BHeujHnn noBepxHocTb 
KOTOpbix oopaaoaaHa o6pa3yKXJ4efl rena 
apauiBHHn Ha pafiHoyAaneHHOM paAMyce. B 
pesynbTaTe nonysaeTcn mm 
n poTMBOCKonbxeH Mn , BHeume h& 
crrtMuajciUMtten or craHAapTHoro c 
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UMJlMHflpHWeCKOfl MilM KDHMMOCKOfl QCTSBXOA. 
yCTaMOBMTb OpMOHTMpOBQHHO T0K0H UiMn 
npOTMBOCKQnbXOHMB B npOTeKTOp UiHHbt MOJKMO 
TOflbKD pyMHbiM TpyflDM. 8 npM MCnO/lbSOSSKMH 

asTOMara boo umnu ycTOHaanMBOioTcn c 

XBOTMMHblM 0pM©HTMpOBaHHOM. TOKOn 

ycraHoaica ho noaaonseT nonyMMTb a luhkg npxo 
BbipaxoHHbw KanpaanoHHwo cuenHwe 
caoflCTBa. 

H3BOCTOM UJMH npOTMDOCXOTttOKOHMR ftHW UiMH 

rpysoooro osiouoCHns, coAepxamnH nueoMMfl 
onopHbift (jjnaHen Kopnyc, anyTpM KOToporo 
»axpoar>oMa Bwcrynajoiuan kq a&AOMHyio o weary 
napyxy MaHococroftKan bctbbkb va TBepAoro 
MBTepvtana. BbinoxtHeHHan a bmao Tana 
npQAonroaarofl cpopubi c orpaHMMeHHbiM 
MVtcnoM nnocxocrefl cmmmotdmh b npooonbHOM 
HanpaaneHMM (cm. OE. a. N 1202156, B 60 C 
11/16, onyO/i. 1905). 

flawHafl acTaBxa npoACTaanneT coCofl 
npasMribHyio npvoMy c paBHOoeApeHHbJM 
rpeynojibHMKOM mjim KBaAparoM b ochob3hhm. B 

C8R3M C 3TVIM AaHKOfl BCTQBJCO npHCyilJH BC8 T8 
H8A0CT8TKM, XOTOpblO CbtflM OHMCaHbl paHOe. 

KpOMe Toro. BbinonHeHMO caMoro KOpnyca c 
BbicTynaMM, noxoxMMH Ha oneueHTbi 

n pOCTpaHCTB8MHOfl OpMOHTSl^HM B npOAPJlbHOM 

HanpaaneHMM caMoro icopnyca. noaBonneT 

OnpeflailMTb OpMBHTaUMIO BCTaBKM 

OTMOCHTartbHO icopnyca (HMetoiunecfl Ha icopnyco 
npqflonbHbie Bbtcrynbi oooTBOTCTBywT Mecry 
nonoxoHMH yrnoa reoMerpvNeacoft (tmrypu 

C8M6HMfl BCTaBKM), HO HO AatOT np&APTaBfT6HH£ 
06 0PM8HTBUMM BCTaBKM OTHOCMT6XlbHO 

npoAonbHoro OKpyxHoro HanpaaneHMfl 

npOTOKTOpa nH8BMaTMMeCXOfl UiMHbl. A 

BbtnonHeHHbifl npyrnuM onopHbifl (pnaHetj He 
yviacTayeT a npouecce opneHTwpoBaHHofl 
ycTaHOBKM ujMna s ujMHy. 3tot o>naHe M 
HanpaaneH Ha peuiewe saaami no 0MKcauMM 
LUHna b rpyHTosaMene. B canaM c tpyahocthmh 
no peiueHHio saflaMM npocrpaHCTBeHHOM* 

OpMOHTBUMM UJMnOB B IUMH8 B ABHHOM 

nareHTHOM mctomhmko npeAnaraeTcn 
Mcnonb30saTb Asa rnna bctobck: b ceneHMM 
KBaflpaT mjtm paBHoCeApeHHbifl TpeyronbHMK. 
npM HcnoiibcoaaHMM TaxMX ceMOHMfl nwoan 
ycraHOBica ujMna hpmbqamt k TOMy, mto oh 

M838BMCMM0 OT nonO)K8HMfl CTaHOBMTCB 

opueHTMpoaaHHWM no Mecry ycTQHOBKM. B cbsum 
c 3tmm yicasaHHbte awcrynbi Ha Kopnyoe Lunna He 
MoryT paccMaTpMBaTbcn kbk sneMeHTbi 

npOCTpaHCTB8HHO« OpMBHTaUMM KOpnyca, T8K 

kbk 3TM Bbtcrynbi ho yMacTBywT b npouecce 
opMeHTaiuiM liinna b nporerrope uiMHbi. 

MaeecTHo ycTpoflcTBO Ann UiMnosaHMn ujmh, 
CQAepxamee aaxpyaoMHyio Tpyoxy Ann uiMnos 

npOTMBOCKQnbJKBHMB, fyOXM ATIH paCUiMpeHMB 

oTBepCTvw b rpyHT03auene npoTeKTopa iumhu 
npM Bsqoe opMeHTMpoeaHHoro $naHueM b 

CTOpOHy OTBepCTMB lilMTia npOTMBOCKOJlbJKBHMfl, 

TonxaTonb c npMBOAOM Ann bbqab umna a 
pacuiMpeHHoe oTBepcTMe. nyaeaTenb npMBQAa m 
HanpaBJwncmyio TpyCxy, cco6uj8HHy>o c 
3arpy30MHO« Tpy6icofl m MMeiotuyio BbOtOAHoe 
OTBepcTMe Arm uiMna npoTMBccKonbxeKMfl (cm. 
FR. a. N 2438552. B 60 C 11/16, ony6n. 1980). 
HeAPCTaTKOM AaHHoro ycrpoAcTBa HsrweTcs 

TO, MTO OHO MCOKBT 6bfTb MCnOJlbaOBaXO TOilbKO 

Ann ujMnos b bmao npaSMiibHba Tan spau^eHun, 

T.O. BH8UJHM8 nOB8pXHCCTM KOTOpbOt 

06pa3O8aHbi pasHoyAaneHHOfl or npoAonbHoA 
ocm o6pa3yiOAeA. flaxHoe ycrpoflCTBO mmsbt 
cpeACTBa opMOHTauKM umna, ooecneHMBaxxuMa 
ero nonoxEHMe b Tpyoxax onopHbuu cpnaH^eu b 



so 



CTOpOHy OTBopcTMB b rpyHTOMuene. Ho AaHHoe 
ycTpoftcTBO ho opMOHTwpyeT nonoMOHMR UiMna 
OTHOOMTenbHo ero npoAonbHOfl ocm. B crryvae 
McnonbaoaaHMji uiMnoa HenpaaMnbHoA (popMbi, 

T.e. MM8K*UMX npOCTpOHCTBeHHyJO OpMOMTaUMIO 

no npoAonbHofl ocm, aohhoo ycTpoftcTBo ho 
oVaot paccMaTpMBaTbcn kbk npaaMnbHoe Teno 

BpaiAOHMR. 

8 TO MB BPOMB npM KCnOXlb30BaHMH UiMnoa. 
MM8WXUMX npOCTpaHCTBeHHylO OpHeHTQL\MIO, 
T8KMX KBK, HanpMMOp, OHHCaHbt B SU, 8BT. CB. 

N 495218, HeodxQAMMO, mtoow npM oujMnoBice 
ABHHbie ujMnbi opMeHTMpoaaHHo yicnaAbiaanMCb 
6bi no pMcywKy Geroeofl aoooxkm npoTeKTopa. B 
3Tom cnyviae mojkho 6bino 6u ooecneMMTb 
nonyMeHMe y iumhu pasnboc no HanpaBneHMJO 
cuenHbtx KaMecTB. 

Kpoue Tore, ycTBHoaneHo , mto Harpyaxa, 
AoAcTBynmafl Ha uiMn npn KOHTaxTe ero c 
AopoKHbiM nonoTHOM, coaAaer ycno&MR Ann ero 
BbiBOpaMMBBHMn M3 OTBepcTMn rpyHToaai^ena. B 

CBR3M C 3TMM HeKOTOpblO UJMnbl 

npoTMBOCKonwKeHMn BbinonHnwTcn c 
yBenMMOHHbiMM no pasMepaM b HanpaaneHMM 
ABMMceHMn sacTHMM onopHOTO cpnaHqa. Tatcofl 
uiMn npn ooxpaHeHMM npaBMnbHofl cpopMbi 
icopnyca a bmab Tana epaiueHMn b uenoM mmbbt 
HenpaBMnbHyto cpopMy ns-sa paanMMHB 
nonepeMHboc pasMepOB onopnoro cprtaHua o 
pasHbot HanpaaneHMnx. Ann opMeHTHpoaaHHoft 
ycraHOBKM TaxMX UAtnoB npoTMBoexonbxeHHn a 
npoTerrop nocneAHne AoruKHbi nocrynaTb M3 
ycTpoftcrea Ann uiMnoBaHMn yxe 
opMeHTMpoaaHHbtMM no KpaRneft wepe a 
aneMGHTaM caMoro ycrpoMCTBa. 

HacTontAee kiaoCparoHno nanpaaneHO Ha 
peujeHMe TexHMMecxofl 3aAaMM no ooecneMeHMjo 
a ycTpoflcrae Ann uiMnosaHMn ujmh cPyhkuhm 

npOAOnbHOfl OpM6HT8UMM uiMna 

npoTMBOCKonbxeHMn. ftocTMraeMbiM npM stom 
TexHHMecxM(t peaynbTaT 3aicnx7HaeTcn b 
ynpoiueHMM npoqecca oujmtiobkm ujmh, 
coxpaiueHMM ape ugh* hb npoaeAeHMe 
ouiMnoBKH h noBbiLueHMH 3KcnnyaTauMOHHboc 
KaHflCTB oujMnoaaHHba mvin. 

yKaaaHHbifl TexHMHecxMfl pesynbTaT 
AocTMraeTcn tom. mto ycrpoMCTBO Ann 
UiMnosaHMn ujmh, coAepacaiuee aarpyaoMHyio 
TpyfiKy Ann uiMnoa npoTMBocKOJibMceHMn, ryOKM 
Ann pacuiMpeHMn OTBepcTMn b rpyHTCoauene 
npoTerropa ujMHbi npn bbqab 
opHeHTMpoBaHHoro cpnaHqeM a cropOHy 
OTBepcTMn uiMna npoTMBOcxonbJKBHMn, 
TonxaTenb c npMBOAOM Ann bbqab ujnna a 
pacuiMpeHHoe crraepcTMo, nycxaranb npMBQaa, m 
Kanpaanniouian Tpyoxa, cooouieHHan c 
aarpyaoMKOfl rpyGxofl m MMexxuan BbocoAHoe 
OTBepcTMe Ann uiMna npoTMBocKonbJKBHMn, 
sarpyaoHHan rpyOKa, nanpaannicauaji Tpyoxa m 
BbooQAHoe OTBepcTMe nocnoAHefl mmbiot 
HanpasnnxMUMe aneMeHTbi Ann 

OpMBHTMpOB8HHOS! yCTaHOBKM UiMTia 



yKa3aHHbia npMSHaxM nanntoTcn 
cyu^ecTBeHHbiMM m B3aMMocen3aHbi MOXAy 
ooooA c oopaaosaHMeM coBoxynHocrM 

CyUJBCTB8HHbR npM3HaXOB, AOCTaTOMHOM ATM 

nonyHeHMn TpeoyeMoro T6Xhmm6Ckoto 
pesynbTBTa. 

Tax, 0CHaiueHM8 rpy6, no kotopwm 
npoMcxQAMT nepeM8tueHMe umnoe 
npoTMBocKonbJKBHMn b cropOHy BbaoAHoro 
OTBepcTMn Hanpaannioiiiefl TpyoxH, 
HanpaannxxuMMM aneMOHTBMH noasanneT s 
aone BbocQAHoro OTBepcrvin pacnojioxMTb umn 
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npOTMBOCKOnbXBHMfl. MMeKXAHa COOCTBeHHb»e 

anoMonrbJ npocTpaHCTBOHHOfl opMBMTauMM , 

OpMOHTMpOBaHO OTHOOMTBAbHO BUXOflHOTO 
OTBBpCTMW HAM ICaiCOTO-nMCO OnOMOHTB CSMOTO 

ycrrpcrftoTBo. 8 3tom cnyuao onoparop mcwcot 

yCTOH08MTb lUMn npOTMBOCXDJlbtteHMfl B 

rpyHToaauon npOTorropa UiMHbi c to A 
opMeHTauMefl nonoxoHun nn6o onopHoro 
0naHUA. hmOo bctbbkm OTHOCMTanbHO pwcyHica 
OBroaofl aodoxkm m HanpaaneHMR ab^jkomma 



HacTOflinee ycrpoflCTBO ncoBonnoT 
asroMaTM3MpoBaTb npouocc ouinnosoi ujmh 

npOCTpaHCTBOHHO OpMBHTMpoaaHHblMM uunnaMM 
npOTMBOCXQnbJKBHMR . 

HacTOflui.ee kooOpeTOHne noflCHROTcn 

KOHKpOTHbiM npMMBDOM, KOTOpbiCI, Q0H8KO, HO 
ABJlflOTCfl BAMHCTBOHHO B03MOXHbIM, HO 
Har/IRAHO ABMOHCTpMpyBT BOSMOXHOCTb 
A0CTMJIC8HMR npMBeOBHHOfl OOBOKynHOCTblO 

npvwHajtDB rpeOyeMoro tbxhmmbckoto 
peaynbTBTa. 

Ha 0mt. 1 - npoaoiibHbiR paapaa ujnna 
npoTMBocjconb^eHMfl, ycrraHoaneHHoro a 

npOTOKTOpO riHeBMOTMMOCKOfl UiMHbi; 

Ha tpw. 2 - BMfl cBopxy na tunn 
npoTHBoaconbxeHHn no (Jwr. 1 . nepewfl npMMBp 
HcnomiaHMsi; 

Ha ct>vtr. 3 - bma caepxy na umn 

npOTMBOCKOnbXBHMfl 00 a>MT. 1 , BTOpOfl npMMep 

Mcno/iHeHHR; 

Ha 0mt. 4 - nepabifl npMMep McnoAHBHMH 

C6H0HMH B BKA© TpOyPOnbHHKB; 

Ha <pw. 5 - BTopofl npMMep HcnonHeHMfl 
Comohmr b bmao np«MoyrunbHMKa; 

na 0wr. 6 - tdbtmA npHMep McnanweHMfl 
ceMBHMfl b bmab annnnca; 

na 0vir. 7 - MBTBapTbifl npMMep McnoAHBHMfl 

CQMOHMR B BMAB Tp8n©UMH; 

na d)Mr. 8 - nnTbiR npMMep McnonHBHMa 
C8M8HMfl B bmab rianyKpyra; 

Ha <$nr. 9 - ujecTofl npMMep HcnonHBHMfl 

C8M8HHS B BMAB KB8AP&T8; 

na <$ht. 10 - caAbMofl npMMep McnanHBHMfl 

CBM0HMfl B BMAB KBaApBTa CO CKOWBHHblMM 

yrnaMM (aocbMwyranbHKK); 

Ha <pw. 11 - a ma C8epxy Ha luwn 
npoTMBocKOJibxeHMfl c aneMeHTOM 

npOCrpaHCTBBHHOM OpHBHTBUMH; 

Ma (Jwr. 12 - C8MBHHO A-A no <j>mi\ 16; 

Ha <pw. 13 - pacnonoJKBHvte ojmoob 
npoTMBOCKQfibNoaHHB a npoTeiaopo, nepBblfl 
npMMep; 

H8 (pw. 14 - pacnanoxeHMB tunnoa 

npOTMBOCJCQnhXBHMfl B npOTGJCTOpe, BTopoA 

npMMep; 

na cfcwr. 15 - npoAonbHbiA paapes ycrpoMCTBa 
Ana QjHnoaaHMn ujmh; 

Ha $Mr. 16 - to xe, mto Ha ctwr. 15. 
nonoxeHMQ ycraHoaxM oinna 

npoTMBOcxDnbxaHMa b rpyHTosauen. 

H8 $HT. 17 - BMA Ha BbOCOAHOe oTBepcTMe 
Hanpaanj«oiA8M Tpy6KH ycrpoMCTBa; 

Ha 0Mr. 18 - ceseHHe Kanpaanwiou^Qfl 
rpyoxM; 

Ha (pur. 19 - BMA Ha BbOCQAHoe otbbpctmb 
Hanpaflnwomefl rpyoxM ycrpoflcTBa npM 



(IpeAnaraeMoe oomacHO KaoopereHMio 
ycTpoflcTBo Ann uiMnoaaHMn ujmh 
npeAHa3HBMeHo aha yicnaAKM a OTBepcmfl 
rpyHT03auenoB npoTeKTopa uiMHbi umnoa 

npOTMBOOODnbXeHMB, HMeJOtUMX 

npocrpaHCTBfiHHyio opMdHTauMK) JWfio BcraBXM 
OTHocMTejibHO icopnyca. nwoo onopHoro cpnanup 
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oTHocMTenbHo loopnyca, nnCo KOMOMHauMio 
bctobxm h <j>naHua OTHocMTenbHo rapnyca 
tiiMna. 

LLlMn npOTMBOCXOnbXC8HMR AHR 

rpaHcnopTHOfo cpeACTBa (0m r. 1-3) cqa8Pkmt 
Kopnyc 1 , BbtnonHeHHbifl c 0nani;8BOfl onopHofl 
noaepXHocTbio 2. npeAHa3HaM8HHofl Ann 
3axpennaHMR Nopnyca o otbopcthm 
npyHToaai^ena nHdBMaTMMecxoft ujMHbt 3. Kopnyc 
BbinonHeH c ueHTpanbHbJM otbopctmom 4. 
npQAHaawaMeHHbiM ahr pa3MemeHMn m 
saKpenneHMfl HaHococroAKOfl octqbjcm 5 ms 
reepAoro Mar op nana (to cnei^ManbKora cnnaaa 

MHM XepaMMKM). 

UbHOCOCTOAXBM BCTBBKB 5 M3 TEJOpAOrO 

MarepMana (<?wr. 1) npaACTaanneT cooofl Tano 
npQAonroBaTOH tfopMbt c paaHOfl nnoiuaAbK) 
ceMeHHfl b ocHOBaHMM 6 h BepujMHe 7. B oCu^eM 
cnyvae BCTaaxa moxbt npoACTaannTb cooofl 
xoHyc (npMMep HcnonHeHMn nocaaan na <£mj\ 1 ) 

C MBAbtM ymOM ICOHyCHOCTH, sa CMOT KOTOpOTO 

ooacneMMBaeTCfl yAepxaHMe bctbbicm b Kopnyce 
uiMTia. npM Ma/ibtx yrnax rawyotocTM. 
onpeAaneHHboc nonaAaHMdM a AManaaoH yrnos. 
MGHbiuMX yrna rpeHMn, nponanneTcn KnuHosoW 
acJxpeKT caMOTopMoxewMa. b peaynbTaTe 
KOTOporo npMnoxeHMe BHOujHefl cvinbi He mcukot 
BboaaTb nopeueu^eMne qahoto Tana 

OTHOCMTenbHO APyrOTO. npM TaKOM MCnOAHeHMM 

BCTQBKa noA ABfldBMeM AMHaMMMecxon 
HarpyaxM oo CTOpOHbi AOpoAHOM noBepx hoctm 
•caic 6bi caMoaaTflrMBaeTcs b OTBepcTMe xopnyca 
h KaAexHO T8M yAepxMBaeTcn. 

EcTeCTBeHHO, MTO A3HHblfl HOMMOp 

ncnonHOHMfl bctbbkm no cfcopMe ho nan$teTcn 

8AMHCTB8HHblM. BCTaBKa MOXBT 6blTb 

BbinonHena a bmab BorxyToro KOHyca. 

OOOOaHHOCTbK) BCT3BXM M3 TBOpAOrO 

MarepMana, awnonHeHHOM c paanbiMM 
nnoiuaAHMM oaneHMH a ocHoaaHMM m septuMHe, 
RBnaeTCfl 0opMa ee comohhh, KOTOpan 
onpeAanneT nponaneHMe o^enHwx KaMecra m mx 
H3MeHeHM8 no HanpaaneHMBM OTHocMTenbHo 
Mecra nonoxeHMp Ha OeroBofl Aopoxxe h 
pexMMa pa6oTbi nHGouaiuMOcxoti uiKMbi. 

Arw nonyveHMB HeQAMHaxoBbix no 
HanpaaneHMflM nepeMeiAeHMfl nHeaMaTHMecKoit 

UJMHbl Ct^enHbOC nOBblUJeHHbOC C80MCTB 09MBHMe 

8 aotdkho npeAcraanBTb co6om rBOMeTpMHecxyio 
0Mrypy c orpaHMHeHHbiM kotimmoctbom 
nnocKocreM cmmmgtpmm. npM HcnonbaosaHMM 

CeMBHMR B BMAB TpayTQnbHMKa (0MT. 4) MOJKHO 

nonyMMTb oneHb BbicoxMe cuenHb*e icaMecTBa a 
tom HanpaaneHMM. b kotopom Bcraaica oVabt 
oopauieHa csomm cxxoaaxMeM 9 (fMHeflHwfl 

KDHTaXT), npM COXpaHCHMM OOblMHblX cuenHboc 
Ka^eCTB CO CTOpOHbi BepUJMHbl aToro 

TpeyronbHMKa (TOMeMHwfl kohtbict). Tot kb 
caMbiA peaynbTaT moxho nonyMMTb npn 
McnonbaoBaHMM C8M6HMD b bmab nonyicpyra 
(0Mr. 8). PaanMMHbit* nMH6(tHbifl kohtbxt no 
paaHbfM HanpaaneHMflM ooecneMMBaBTca 

BbinonHBHMBM CBMBHHfl 8 B BMA© 

npRMoyronbHMKa (cpMr. 5) mam TpaneuMM (cpur. 
7). npM BbinonHBHMM CBMBHMfl a bmab annMnca 
{(Jwr. 6) moxho nonyMMTb roMeMHufl KOHTaicr npn 

BXQAB 8 nWCOM M3 HanpaBJT8HMft 
BaaMMOABftCTBHfl, HO OOBCneMMTb npM 3TOM 

oonbujyio nnotuaA> noBepxHOCTHoro KOHTajcra e 
tom HanpaaneHMM, a kotopom annunc 

OpM 6H7M pOBBH CBOBM 6onbUjefl OCbW. 

ECTBCTBBHHO, MTO peaAbHO npBAyCMOTpOTb 
BOB ycrtOBMfl M MBTKO OnpBABnMTb, MTO LUMn 

GyABT paooraTb Tonbxo b KaxoM-TO qahom 
HanpaaneHMM, hsbos modkho . B Tex cnysap, rotas 
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b AwnaMMKe abmxohma TpoHcnopTHoro cpQflCTBa 
npaoOnaAQioT mqctwo peaxMo TopMOxeHMH 
(HanpMMep, oiQo oaroMoCMnR B rOpQflpXMX 
ycnoBMHx), xonaronbHo, Mro6bi b 

nHOBMaTHMOCXMX UJMHaX C UJMnOMM 

npoTMBoacanbttowwfl bctobkm Guam 
opMOHTupoaaHbJ KDHTypOM cooero nonepeMHoro 
ceseHMfl Tax b HanpaanoHMM abmxqhha 

QBTOMOCvUlfl, HTOObJ BO B3aMMOfl8«CTBHe C 

ADpoxHofl noaopXHOCTbK) bctbbxb BCTynara no 
/immmm KawfionbUJafo poomtbktb {cpwr. 14). A 
kotab «opora MdooWiyeT peaxHMM KpyruMM 
noaoporaMM. npoxoAHMUMM Ha BbicoxHX 

CKOpOCTRX. MHM MMGtOTCT yCJWBHB nonopOMHOTO 
ABMXeMMB LUMHfcJ, xenaTenbHO, HTOObJ BCTBBKM 
ObinM OpMOHTM pOB BHbt DO HMHHM MBKCMMa/lbHOTO 
(OOHTOJCTQ B CTOpOHy B03MOXHOTO nonepBMHOfO 
CMBtUOHMP nHeBMBTIweCXOR LUMHtd ($nr. 13). 

B HexoTopux cnyMQRx ManCcnoe 
onrMMBJibHofl opMOHTMpoBicofl nonepeMHoro 

0eM6HMR BCTBBKM UJHD8 npOTMBOCJCOntOtOHMfl 

mojkbt CbiTb xaxoe-nMOb npoMexyTOMHoe 
nonoJKOHMe Me*Ay abymh orwcaHHUMH abiwe, 
to BCTb rqa ymoM x HanpaanoHHio ABK*eHMfl 
aBTOMoOMnn. 

KpoMe roro, acTaBxa mojkbt Own* 
BbinonHBHa nycTOTenoa npM coxpaHeHMM 
reoMerpviMecxoft cpopMbi comghua, qahbko, b 
BMfly toto. mto xpoMe oojier^BHWP ujvma no Becy 

ABHHbtA npMMBp HMMOM HO OTnHMaeTCfl OT paMOe 
paCCMOTpeHHbDC. TO OH M/UHOCTpaTMBHO He 
npMBOAHTCfl. 

B tom cnyMaa, icorAa HeoOxoAMMO coaAaHMo 
noawujGHHbot cuenHbtx kbmoctb b paaHbix 
HanpaaneHMHx sa cmot ooecneMeHMP nMHeMHoro 
KOHTaura, BCTaBica Moxer CbiTb BbinonHeHa c 
oaseHHaM b bmab KBaApara (o>Mr. 9) ham b bmab 
K&aapara oo ckdujohhumu yrnaMH, 
flBnwouiefoc* BOCbMMyronbHHKOM (q>mt. 10). 
Brian we bosmcokho nonyMeHMe ceneHMfl b bmao 
luecTMyfonbHMKa kjim mhoA MHororpaHHOfl 
cpwrypb* (ho npMBOAflTCfl). 

KpoMe toto. mojkho HcnonbaoaaTb xopnyc 
uJMna npoTMBocKOiifaJKeHMfl Ann ycTaHoaxn 
BCTaBXM tax co cneuManbHO 

cnpoQ^MJiMpoaaHHbiM no ceMOHHto orBepcmeM 4 
(0>r. 2, bha caepxy). Tax m c otbgpctmom 
xpyrnoro ceMeHMH ($Mr. 3, rpaAMUMOHHoe 
McnonHOHHe Kopnyca), a xdtocom BcraBxa GyAer 
cpMKCMpoBarbCfi rpaHAMM. 

BcraBxa mqxot GbtTb BbincuiHeHa b bmab 
npaBunbHOfl npM3MarMMecxofl cpurypbi c 
coMBHVteM no QAHOMy M3 yicasaHHfaoc npMMepoa. 
B 3tom cnyvae npaAycMaTpMBajOTca 
cnet^ManbHbie Mepbi no aaxpenneHMio bct3bkm b 
Kopnyce tuMna. 

npM Mcnoiib308aHMM BCTaBXM b bmab Tana 
npQAonroBaToa 0opMbi c onpeAanewKbm 

C8M8HM8M. HanpMMep, MM610U4HM yfllbl M rpSHW 

(cTopoHbt), BajKHbiM flBJineTcn ee ycraHoaica b 
Kopnyce n ee optieHTaiyvi OTHOCHTenbHO 
Kopnyca, c tom, MTOObi npw otuMnoBxe iumhu 

CCdABHU 6faU1H OAHCOHaMHO BHAKUblB 

npeAnocbinoi no npaBunbHo* opMemvpoBaHMofi 
yxnaAKe ujwiob a nporexTop uimhu. B KaMecTae 
oneueHToa n pocxpta h ctboh wofl opMeHTai^MM Ana 
ujwna npoTMBoaconbxeHHfl Moryr 
paccMaTpMBaTbcs xax cneuManbHO 
BbcnonHeHHbie no npOAOAbHofl ocu ttDpnyca 
Bbicrynu, rpaHM w m, HanMMVte h cpopua 
KOTOpba no OTHOujeHMJO k (popue cavoro 
Kopnyca hhm orAenbHba ero wacreA qaho3h3mko 
yxaabiBa e T Ha nonoxeHMe BcrafixM b cauou 
Kopnyce. B KaMecTBe HaMoonee oniMwanbHoro 
npMMepa wcnanweHvm tbkmx aneweHToa 
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npocTpaHCTBeHHofl opMenrauMM mcokho 
paccMOTpMBorb onopHbifl cjinanou 2 Kopnyca 1 
(cm. 0Mr. 1-3). BbtnonneHvie onopHoro cpnaHua c 
paanMHHbiMM paaMepaMW no ahmho h UJMpviHe 
noaaonner Memo opMOHTHpoaaTb npn otuMnosice 
npoTecTopa uiMHbi nonoxeHwe uiMnoa 
npOTMBOCKonhxeHwn no oxpyxHowy 
HanpaaneHHio oeroaofl aopokxh (cm. (pur. 13 m 
14). 

npw 3Tom npH ooaoaHHM onpeAeneHHOfo 
ujMna ero xoHxpeTHyio acTaeicy, MMeioujyio b 
ceMOHMM onpeAeneHHyio reoMeTpMMecxyio 

CpMrypy. MCOKHO TQOCO OpMOHTMpOBaHHO 

orwocvtTonbHo cropoH (p/ianua 2 ycranoaMTb b 
Kopnyce. Ann acraaoK c raoMeTpMviecxMMM 
(pMrypaMM b oombhhm, mmoiou^mmm paaHwe no 

AHMHe CTOpOHbl M HeCMMMeTpMMHyK) 

KOMnoaMUMio (HanpMMep, b bmab TpaneuMM), 
mojkho npH coxpaHeHMM cpopMu onopHoro 
<j>naHua 2 no cpur. 2 QAHy ms ctoooh awnojiHMTb 
AHMHHoe APyrofl b stom ■*.& HanpaanoHMM. 

B kbmoctb© npMMepa McnonneHMR 
otbmohtob npocTpaHCTaeHHOM opneHTaunn 
mojkho paccMOTpeTb CHaoxeHMe Kopnyca innna. 
MMeKMU.ero icon baa bom onopHbin cpnanoLt 2. 
oahmm peCpoM xbctkoctm 10, HanpaaneHHbiM 
no Arm ne oinna or oTKpbiroro Topi^a (rAe 
bctbbxb BbiCTynaeT napyiKy) ao 0>naHua 2. 3to 
peopo aoxukho 6brrb cjpopMMpoaaHO c tor 

CTOpOHbi BCTBBKM, KOTOpOM LUHn 

npOTMBOCXOJlbJKBHMH AOTDKBH OpMBHTMpOBaHHO 

ycraHaanMBaTbCB a npoTexTop. 3tot npMMep 
noxaaaH Ha (pnr. 10 m 11. 

BunoxmeHMe UJMna npoTHBooxoxibxceHMn c 
paanMMHbtMM paaMepaMM Kax acraBicM, rax m 
xopnyca b i^enoM hjim ero Macro (HanpMMep, 
onopHoro o>naHua) a AByx b38mmho 
nepnoHAMicynwpHbix nanpaaneHMftx caoero 
nonepeMHoro ceMeHMfl noasonRer 

OpMBHTMpOBBTb lUMfl 8 UBTIOM OTHOCMTaflbHO 

npoAonbHOH ccm 6eroao« aopcukkm npoTexropa 
(o>Mr. 13 m 14). npoCTpaHCTBeHHafl opMeHTai^Mn 
ujMnoB npoTMBoexonbJKeHMn noaBonneT AOCTMMb 
yBenMHeHwn cvuibt cuenneHMH hjmhw c 

ADpOJKHbiM nOilOTHOM 683 CHMMCeHMB 

conpoTManeHMn BbtBopaHMaaHMio tunna Ha 

pSJKMMaX C MHTeHCMBHOfl AMHaUMNGCKOM 

Harpy aicofl a nanpaaneHnn ABMxeHMn 

aBTOMOGMJlfl. ripM 3TOM ODMeHTMpOBXa MOXBT 

npecneAoaaTb caMbie paanMMHwa i^enM, a 

MdCTHOCTM OOecneMGHMe MBKCMManbHOrO yCMJIMfl 

CMenneHMfl ujMHbt c adpoxhum nonoTHOM Ha 
npeoftiaAaxauKX pexMMax abmjkbhmd, 
ooecneMeHMe MMHMManbHoro MSHOca UJMna npn 
MaxcMManbHOM conpoTManeHMM ero 

BWBOp3HHBSHK» H T J\. 

KOHCTpyXTM8HOe MCnonH8HM8 uiMna 

npoTMBoaconbJKBHMfl c BcrasKOR no 
M3o6peTeHMK) noaaojweT cHM3MTb b HexoTOpba 
cnyHasoc pacxoA uaTepMana, noabtcMTb cuenHue 
xaMecTBa m oeaonacHOcrb abmjkbhmji Ha 
yMacneax APpon* c ManwM xoacJxpMUMeHTOM 
cu.enneHMH. npM stom c TexHCJiorMMeocofl tom km 
apeHMit ycnoxHeHMO xoHCTpyKUMM npamwecxM 
OTcyTCTByeT, Tax xax npM coxpaHeHMM 
TexKOAon^Hecxoro npouecca MaroTpaneHMJi m 
ooopyAOBaHMfl nepeHacTpoAxe m H3MeH8HMK> 
noABepraioTcn HacrpoeMKbie oapaveipu m 
Tonbxo tb yanw. xoTOpbie yMacTsyioT a 
QtopMMpoaaHMM ceMeHMfl BCTaaxM m OTBepcntn a 
xopnyca umna. 

Ha o>Mr. 15 noxasaHO ycrpoftcTBO pjw 

UJMnOSaHMP IUHH UJMnaMM npOTMBCCXOrttJKeHMfl. 
yCTpOMCTBO COAepXMT CMOHTMDOBaHHyiO 

HanoABMXHo a xopnyca Hanpaanjooiuyio Tpy6xy 
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11, TO KDTOOOA LUMP hi npOTMBOCXOnbXBHMR , 
CGpaiiiOHHblO COOMMM OTlOPHblMM 0J1OML|QMM 2 B 
CTOpOHy BhOCOflHOTO OTBOpCTMfl 12. 

nepeweinawTcn ooocho. Co cropoMw, 
nporMaononoxHOH pacnonoxeHHK) BbocQAHoro 
QTOopCTMB 12 wanpoojifljotuon TpyCra oooCmowa 
c aarpyaoMHofl rpyoxoH 13, oooo^enKofl c 
waiconMTenoM tuMnoa nporMaocKonbxeHMfl (ne 
noxaaan). DoaaeaoMbie H3 HaxonMTanp umnbi 
npoTMBoacorihJKBMMfl nocrynoiOT a aarpyaoNHyio 

TpyOKy 13 OpkWHTMpOaaHHbJMM cbommh 

onopHbiMM (pnaHuaMM 2 o cropoHy 
nepeMeu^dHMft a HanoaanRoujyio TpyGxy. B 
Kopnyoe ycTpoftcrsa co ctodohu BbaoAHoro 
oraopcTMfl pacnonoxeHbi ryoxM 14, 
ycraHoaneHHbie c yrnosofl noABMXHOCTbio n 
Hecymvie Ha csoCoahwx xoHuax aneuoHrw 
pacaivipeHvw otbopctmh a rpyHToaauene. ryGxM 
caiwaMbi uoMfff oooofl. HanpMMep, ynpyrviM 
3JTOMBHTOM 1 5, ooecneMMBaioiUHM B MOpaGOMOM 
nojioxeHMM ycrpoflCTBa npwoiM ryGox flpyr x 
Apyry. SneMeHTaMM paauMpeHWH ryGKM 

BBQA»TCfl B OTBOpCTHO rpyHTOSOUBna. 

Tonxarenb 16 npaAHaaHaMeH Ann 
oOocneseHun BbiTanxMBaHHn ujwna 
npoTHBoaconbxeHMfl Ms HanpaanflKxuefl TpyCui 
nepea ewxQflMoe oTBopcTMe a cropoHy ryGox, 
paaaaABHMe mx aneMSHToa pacujMpeHMsi b 

OTBOOCTHM M npQAB&nMBaHMf) UJMna a 3TO 

pacaiMpeHHoe oTBepcTne. B ashhom npnuepe 
ronxarenb npaflcraanBeT coCom Heaconbiro 

CT6p3KHefl, KOHUAMM BblBQABHHbiMH 46063 

paAMSJibHbie menu 1 7 Hanpaanflioutefl TpyGxM a 
aoHy BbocoflHOfo OTBepcTMW ((pnr. 17). npuaoA 
To/iKaTenu b abhwom npMMepe McnonHeHMR 
ycTpoAdBa npeACTaBnaeT co6om 
nHeawaTweacMfl wnw rvtApaanMsecxMH cvinosofl 

4MJ1MHAP, KDpfiyC XOTOpOTO oGpaSOBaH TOpUpBOM 

CTeHnofl. Hanocp6ACTB8HHO rapnycow 
ycTpoflcraa h HaApaBJWioiueH TpyGicoH. 
nopujeHb 18 aroro uiWMHApa, noAnpyxMHBHHbifl 
a cropoHy ynpaenawuieH nance™ 19 cwioaoro 
UMnHHApa, ycTaHoansH c BoanioxHocTwo 
ocQBora nepeMeuieHMfl no Hanpaanfl»mefl 
TpyGKB. Ha noptune 16 aaxpenneHbi ApyruwH 
to h 14a mm yxaaaHHue ctbdxhh, xoTopbie mop/t 
6brrb csHaaHu woxAy co6ofl ynpyrviM 
aneMeHTOM (ho noxaaaH) An* mx noMxaTM* k 
HanpaanHjouefl Tpyoxe m aneM8HTaMH 20 
HanpaaneHMji nopeMemsHMfl ctbpxhbm. npM 
chhtwh AaanaHMA b ynpaanjuomefl nonocTM 
nopujeHb aoaBpamaeTca b neoaoHasanbHoe 
nojKDKQHMe new ycMJweM noAXMMajouiefl era 
npyxMHbi. 

ynpaarwjotuas nonocrb 19 coofkuena 
MamcrparmMM c nycxaTeneM npnaoAa, XDTOpbiA 
npMMeHMTenbHo k paocMaTpMaaeMOMy npuMopy 
npaAcraajweT cooofl pacnpaAannTenb 21, 
ynpaanfieMbiH or opraHa ynpaaneHMn 22 h 
coooujeHHuA c HcroHHMXOM AasneHMA 23. npM 
McnonbaoaaHMH rweBMocxeMbJ kctomhmkom 
AaBJieHHfl HBJweTca pecviaep atma KOMnpeccop. 
B 3tom cnynae pacnpeAenMTenb npaAcraajweT 
cooofl nHesMoannapaT c <pynnj^eSi noAaMM 
AaaneHwt b ynpaanjuoiAyto nonocrb 19 w 
Bbinycxa areHTa a aTMoccpepy. FIdm 
Mcnonb3oaaHMM mApocxeMbi McnonbsyeTCfl 
cooTB8TCTByiotAaR 3ne«8HTHafl 6a3a npH 

CGXpSH6HMH CXBMbi 0 UfiSVOM. 

Ha cpvtr. 16 noxa3aHO nonoxcBHMe aneMeHToa 
ycTpOMCTBa npw bbqab iimna 
npoTMBOCKQnbJKSHMn a rpyHT03ai^en 24. flna 
BSQfla umna e otb8pctm8 rpyHToaauena 
nporexTopa cHaMana bbqart aneueHTu 
pacumpeHMn ryoox 14 b 
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noAfOToaneHHoe otbopctmo, zbtou noAa»T 
AaanoHwe a ynpaannioiAyio nonocrb m 
oOocnoMMBaiOT nopoMemoHne nopujHfl no 
HanpaanRKXuoM rpyOite 11. RopuieHb 
nopOMotuoeT a wanpaanoHMM caoero abmkohma 

CTepXHM, KOTODblO pOCnonOXDHHUMM B 

paAKanbHbix cxaosHbix u^anflx 17 cbommh 

CBOGOAHbtMM KDHUaMM ynMDaiOTCfl B UJMn 

npoTMBOcxonbJKBHMP, noTopbifl pacnonox©H 
napabiM y BbocQAHoro orBepcTMn. AanbHeflujee 
nepoMemeHMe nopaiHfl npnaQAHT k Touy. hto 
UJMn npOTHBOcxonbxcaHMn, ynMpancb b ry6*n. 
paaeoAMT mx, pacuiMp«H otbopctmo b 
rpyKToaauena. nocnaAyiotuee nopoMemeHMo 

nOOUJHR npMBQAMT K TO My, MTO UJMn 
npOTH80CKOnb*BHMfl BHQApaerCfl B OTBOpCTHe 

rpyHToaauena. Chatmo pp&neHUB a 
ynpaanjuotuefl nonocTM npMaoAMT k TOMy, mo 
now ABMCTBM6M noAXMMajomefl ero npyxMHbi 
nopujeHb cMeiuaeTCfl b nepaonaManbHoe 
nonoxceHMe, otbqamt crepxHM. ycTpoMCTBO a 
qenoM oTBOAMTcn ot ujmhu, h/Ckm BbicxaKMBatoT 
npM a tom M3 rpyHToaauena. UJktn ocraercR a 
OTsepCTMM. Ero yAepxcaHMO a rane peaHHu 
ooecnaHMaaercn sa cmqt oOxotmr oinna 
HenocpaACTaaHHO paaMHOfl npoTerropa nnn sa 

CH8T 3T0T0 O&KaTMfl M AOnonHMTenbHO 38 CM6T 

BaaAeHMR xnen ww MHbix saxpennwouAMx 
cpeACTB. 

Ana BBOA8HMA b rpyHToaat;enbj npoTaxTopa 
uiMHbi, noAnexauteM ouiMnoaxe, uimoob 

npOTMBOCKOnbXBHMfl, MM8IOUt>IX 

n pocTpa HCTBeHHyio opMeHTai^Mio nnoo no 
nonoxoHMio acTaaxH OTHocMrenbHo xopnyca, 
nn6o Kopnyca no othouj8HMK) k onopHOMy 
$naHuy. hgoOxoammo. htoGu noAaaaeMbie ms 
HaxonMTan* utMnbi npoTHBoexonbxeHMR 
pacnonaranMCb a aoHO BbaoAHoro otbopcthh 
HanpaannK)U48H Tpy6oi yxe opMBHTMpoaaHHO. 
Tonwoo b 3tom cnyvtae oneparop moxbt bbbctm 

UJMn npOTMBOCKOJI bJKBH Mfl B npOTOKTOp 

OAHoanaMHO b cootb8tctbmm c saAaHHoA 
opMQHTauMefl no pMcyHxy oeroaoM aodoxxm m b 

COOTBBTCTBMH C (pOpMOM CBMOfO UJMna. 

Kax npaaMno, ms HaxonMTenn a 3arpy30MHyio 
rpyoxy LUMnu npoTMBoexonbxoHMfl nonaAaioT 

yxe OpHSHTMpOBdXHbiMM CBOMMH OflOpHblMM 

(pnaHuaMM b cropoHy BbaoAHoro OTBepcTMn. 
npM npoxQXABHMM nyTM no 3arpy30MHOM TpyCice 
M no HanpaannioujBM TpyGica ujnnbj 
npoTMBOcxonbXBHM« opMGHTMpyioTCfl no 
npoAOnbHOMy m oxpyxHOMy nonoxeHMHM a 

CO0TB8TCTBMM C OCOOOHHOCTBMM 

npOCTpaHCTBeHHOH KOH^MXypai^MM CSMOfO 

UJMna. flnn aroro 3arpyaoMHafl m HanpaanRxxuHe 
TpyCxM BwnonHHXJTCfl c Hanpaanjnoui>tMM 

3ilBM8HTaMM, OAHOSHaMHO OpMeHTMpyiOUJ t MMM 

UJMn npoTMBocxonbXQHMR no ero nonoxeHMto 
OTHOCMTejibHo 3TMX aneMeHTos m caMMX TpyGox. 
B jcaMecTBe aneMdHToa npOTMaocxortbXBHMfl 
yKaaaHHbix TpyGox moxho paccMaTpvtsaTb 
npocpMnb mx oeseHMR, cooTBOTcrayiciUMi) 
npocpMnxj caMoro ujnna. HanpMMep, npH 
HcnonbaoaaHMH ujnna npoTMBOcxojjbXBHMR no 
cpMr. 11 m cepfl 3a 6aay opMeHTauMM tpopMy 
onopHoro 4maHua 2, npocpMnb TpyGox moxbt no 
cpopMe oooTseTCTBoaaTb cpopue cpnaHua (0mt. 
18). 

EcrecTBOKHo, mto BbocQAHoe oTBepcme 
Hanpaanjuouiefl TpyoxM Taxxe aojtxho MMBTb 
HanpaanswnuMe aneMewTbi, HanpMMep, kdhbu, 

TpyOXM C BbOCQAHUM OTBepCTMeM MOXBT GfafTb B 

combhmm BbcnonHBH no cpopMe onopHoro 
(pnaHua untna (<pmt. 19). 

B03M0XHU M MHbie npMMBpbl pe8JTM3aUMM 
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Honpaofifltotuwx onoMOHroo TpyCox m Ann 

BbOCQAHOTO OTBOpCTMH, HanpMMOp. B BWOO 

poCep, Bbicrynoe ww npopoaefl b Tpyfeax. 
Oahqko aohhuo npHMepbj ho npHBQARTCft, tox 
K8K Ann rauKAoro uwna nporMBoexonbxoHwn 
BbinonMHK)Tc« nuwo HanpaanwoiMMO, KDTopuo 

OTB6M0TIM Cbl OOOOeMHOCTRM MCnOTlHOHMH 

caMoro uivina. 

Hacronuiee vooCpeTOHne nasaa/wr 
ooKpamTb apoMR * noBbJCMTb TexHonorMMHOCTb 
iiiMnoaaHMR lumh rpancnoprKux cpqactb 

UIMnaMM npOTMBOCXDJlbJKBHMfl, OT/lMMaJOlUWMWC« 
HeoGXQOMMOCTblO npOHSBQACTBa MX 

npOCTpaHCTB6HHOfl OpM6HT8l^fM Op VI yCT8H0BK8 

a npoToKTop. 

OopMyna H3o6peTeHna: 

ycTpoflcTBO ahr UJHnoeaHMfl UJWIH. 



ooAepxoiMOo sarpyaoMHyio rpyOxy Ann umnoa 
npOTWBOCxonbiKQHMf) , Hanpaonntomyio rpyOxy, 
cooCmoMMyw o aaipyaoMHoA rpytfcofl m 

MMOKXAyK) BblXQAHOe OTDOpCTHO &]* tUMMl 
npOTMBOCXOnb)K8HMP, P/CoM ffJ\H paCOIMpOHMfl 

oreepcTMR a rpyMTosai^ene nporeKTopa ujmhw 
npM BBoaa ODMOHTMpoaaHHoro 0naHi^eM a 
cropOHy oTBopcTMs Kanpaa/wioiupfl TpyOKM 
itmna npomaocKonfajceHMfl, Toncaranb c 
npMBQAOM onn bbqao tunna a pacujMpeHHoe 
OTsepcrme, rrycxaranb npMBQAa. OT/iMMa»omoecfl 
tom, hto sarpyaoMHafl rpyGxa m Hanpaanniouian 
TpyCxa BbtnonHeHbi c HajipaannwmMUM 

3JTOMOHTQMM pflfi OpKOHTVipOBaHHfl tllHna B 

oxpyxHOM nonoxceHMM Ann ero nappe** m 
ycraHoaxn o npoTerrop. npM stom npocpwnb 
coMeHMn yioaaawHba TpyCox noaropneT npocpvuib 
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